Study objective -To examine the association between parental smoking habits and the nutrient intake and food choice of teenagers aged 16-17 years, allowing for differences in teenage smoking and the social class and regional distribution ofthe participants. Design -Data were collected from the 1970 longitudinal birth cohort, cross-sectionally at 16-17 years. The smoking habits of teenagers were evaluated from a questionnaire completed by the subjects themselves, and the smoking habits of parents by interview. The nutrient and food intakes of teenagers were quantitatively assessed using a four day unweighed dietary diary. Setting -The participants were distributed throughout Britain. Participants -A subsample of 1222 males and 1735 females was isolated from respondents to the 1970 birth cohort 16-17 year data collection sweep undertaken in 1986-87. Main results -Parental smoking habits were associated with different dietary patterns among teenagers regardless of whether the teenagers themselves smoked. Dietary differences noted were similar to those observed previously among smokers, with lower intakes of fibre, vitamin C, vitamin E, folates, and magnesium in particular reported among both males and females in households where parents were smokers. These lower intakes were associated with lower intakes of fruit juices, wholemeal bread, and some vegetables. Conclusion -Teenagers who lived with parents who smoked had different nutrient and food intakes to those with non-smoking parents, and teenagers exposed to parental smoking appeared to have similar dietary patterns to teenagers who themselves smoked.
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(J7 Epidemiol Community Health 1996;50:306-3 12) The dietary habits of adult smokers in Britain have been widely investigated,'-5 and it has been established that smokers generally choose diets that are different from those of nonsmokers. Smokers have been reported to consume diets lower in dietary fibre, polyunsaturated fatty acids, and vitamins A and C, and higher in alcohol, than non-smokers. Smokers seem to eat more fat spreads, chips, processed meats, and fried foods and to drink more coffee and alcoholic beverages than nonsmokers, but to consume smaller amounts of fresh fruit and vegetables, cakes, biscuits, and pastries. The role of smoking on the nutrient and food intake of teenagers aged 16-17 years has also recently been investigated. 6 Teenage smokers reported similar dietary patterns to those of adult smokers, and the association between smoking and differences in dietary habits was stronger among teenage girls. Among regular teenage smokers in this study, allowing for differences in age, region, social class, and dieting habits, both male and female smokers consumed more alcohol and less fibre and vitamin C than occasional or never smokers. Female smokers also had lower intakes of selenium, carotene, and folates. These differences were reflected in the different food choices made by teenage smokers, who generally consumed fewer puddings, biscuits, breakfast cereals, wholemeal breads, fruit, and fruit juices, but more alcoholic drinks, coffee, and chips.
Although teenagers at 16-17 years are likely to be making many independent food choices, many will still rely on food provided within the family, and will be influenced by parental food choices. It has been suggested that teenagers are faced with a dietary duality, and manage this by following the parental lead on food eaten in the home, but in company with peers opt for foods more commonly associated with adolescence such as confectionery, fried Teenage smoking data were collected via a self completion questionnaire and smoking habits were categorised from a number of questions relating to current and past smoking experience. Since the data relied on the teenager adequately understanding and completing the questionnaire, a consistent response to a number of questions on smoking habit was required to minimise the problems of reporting and coding errors. Smokers were initially categorised as never smokers, ex-smokers, experimental smokers (have tried a cigarette at least once), occasional smokers (<1 cigarette per week), and regular smokers (>1 cigarette per week). '6 In order to provide samples of adequate size for data analysis and to preserve the never smoked and regular smoking categories, ex-smokers, experimental, and occasional smokers were grouped together as occasional smokers, a standard measure for this age group determined by Beverley.'6 Parents were classified as either smokers or nonsmokers, based on data collected by home interview with a health visitor, and within the household smoking habits were defined as neither parent smoking, mother only smoking, father only smoking and both parents smoking. Respondents from single parent families were excluded from these analyses. Since the data collected on smoking habits were not validated biochemically, it is possible that a nurm-ber of individuals did not accurately report smoking habits; however, studies which have compared self reported data with saliva cotinine measurements have shown good agreement in teenage populations."
STATISTICAL METHODS
Differences between the participant group and the dietary diary responders who did not provide adequate data on teenage and parental smoking were investigated using three way contingency tables in the statistical package GLIM.'8 Differences between the explanatory variables age, region, and social class in relation to parental smoking habits were investigated using cross tabulations and the x' test in SPSSX version 4.0.A To describe the relationships between parental smoking and nutrient and food intakes, generalised linear models were fitted using the GLIM software package, to explain differences in nutrient and food intake using the explanatory variable of parental smoking, with social class, regional distribution, and total * Significant difference between "neither parent smokes" group and "either" or "both parents smoke" groups as x2 statistic (p<0 001).
t Significant difference between "neither parent smokes" group and "either" or "both parents smoke" groups as x2 statistic (p<0.05). 7-3t
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Head of household non-manual (%) 47-5 54.0* 39-1 50-1 34-4 * Significant difference between "neither parent smokes" group and "either" or "both parents smoke" groups as x2 statistic (p<0.001).
t Significant difference between "neither parent smokes" group and "either" or "both parents smoke" groups as x2 statistic (p<0.05).
energy intake as covariates as appropriate. Using the concepts of parsimony and goodness of fit, the most appropriate models were selected which best explained the largest proportion of variability in the data set. To test the significance of differences between models, the F statistic was calculated and significance was observed using a X2 table. In GLIM it is possible to choose an appropriate error choice rather than approximating a normal distribution by data transformation. For energy, protein, non-starch polysaccharides (NSP), carbohydrate, calcium, copper, zinc, and selenium intakes, normal errors were used and for alcohol, iron, iodine, vitamin C, thiamin, riboflavin, folates, retinol, and carotene Poisson errors were used with the identity link. Intakes of foods could not be modelled directly using one distribution since there were a number of non-consumers for each food group. In order to establish whether differences in food intakes were due to the non-consumption of the food group or to a smaller amount being consumed, food intakes were modelled in two stages. In the first, the number of consumers of each food were compared, using log-linear models in GLIM with a Poisson data distribution. Secondly, examining the number of consumers in the group only, models were created which best explained the variations in intake among consumers. Food group intakes among consumers were modelled using the Poisson distribution and identity link. In both cases allowances were made for differences in region and social class.
Results
Overall, 42-5% of male parents and 31-5% of female parents smoked in this study sample. The profile of the participant sample in relation to teenage smoking habits, social class, and region in terms of parental smoking habits is shown in tables 1 and 2. Approximately 50% of respondents in this survey came from nonsmoking households, approximately 10% of teenagers had a smoking mother but non-smoking father; 20% had a smoking father and nonsmoking mother, and a further 20% had two smoking parents. Among the teenagers in this study, 19-8% girls and 16-0% boys were regular smokers and 41-3% girls and 44-6% boys never smokers. Both male and female teenagers from non-smoking households were significantly (p<0 001) less likely to be regular smokers than teenagers from smoking households. Parents from households headed by a non-manual worker were also less likely to be smokers. Teenagers in Scotland were also significantly (p<0Q05) more likely, and those in the south to come from smoking households.
Initial analyses were undertaken to determine the influence of parental smoking on teenage nutrient and food intakes, allowing for differences in regional distribution, social class, and the smoking habits of the teenager, and energy intake where appropriate. Tables 3 and 4 show the unadjusted nutrient intakes of teenagers in relation to parental smoking habit for males and females respectively. (670) 77-4 (4)6) * Significant difference between neither parent smoking group and either or both parents smoking groups (p<0-01). t Significant difference between neither parent smoking group and either or both parents smoking groups (p<0-001). t Intakes are lower when both parents smoke only (p<0-01). § Intakes are lower when mother only and both parents smoke (p<0005). ¶Intakes are lower when father only and both parents smoke (p<0-00 1).
or both parents smoked also had lower intakes of polyunsaturated fat spreads and fruit juices and higher intakes of meat pies and chips.
Females in households where either or both parents smoked also had lower intakes of biscuits and higher intakes of bread that was not made from wholemeal flour. Fruit juice intakes were lower among females when mother only or both parents smoked and polyunsaturated fat spread intakes were lower for both males and females when father only smoked.
Discussion
In this study, 31 5% of mothers and 42-5% of fathers smoked. This was a slightly lower number of female and greater number of male smokers than was found in the general household survey at that time, where 35% of males and females in the 35-59 age range were smokers.20 These two groups are obviously not directly comparable, since in this study the adults were all parents of teenagers aged 16 Many studies of adult smokers have shown a positive association between smoking and alcohol consumption"' and this has also been reported recently among teenage smokers.624 It might be expected that teenagers of smoking parents drink more alcohol than those of nonsmoking parents, but in this study teenagers in households where father only or both parents smoked did not report increased alcohol intakes. Significantly greater intakes of alcohol were reported among males from non-smoking households and among both males and females of smoking mothers, allowing for differences in teenage smoking, social class, and region. Since smoking mothers were likely to be consuming more alcohol than non-smoking mothers, it is not possible from this study to determine whether the alcohol intake of teenagers is associated with maternal smoking per se or with the probable positively associated maternal alcohol consumption.
Among both males and females, vitamin C intakes were associated with maternal rather than paternal smoking, and this seemed to be related to fruit juice intakes among females but not among males. Since the intake of fruit juice is generally higher among females, the relative difference in intakes between smoking and nonsmoking mothers may have been more significant than among smoking and non-smoking fathers. The higher intake of alcoholic beverages and lower fruit juice consumption among the daughters of smoking mothers may also be related. Folate intakes were associated with paternal rather than maternal smoking among both males and females, but this was not explained by any particular difference in food choice by the teenagers ofsmoking fathers. Intakes of polyunsaturated fat spreads were significantly associated with paternal but not maternal smoking patterns among both males and females, suggesting that the choice of fat spread in the house may have been determined by father, rather than mother's preference.
It has been suggested that smokers are at risk from chronic diseases not only because they are more susceptible to oxidative tissue damage from tobacco smoke, but because they consume diets which are also lower in protective antioxidant nutrients.' Whilst it has been shown that adult and teenage smokers consume diets significantly lower in antioxidant nutrients, particularly those from fruit, fruit juices, and vegetables, than non-smokers, it also appears that teenagers whose diets are in part chosen by smoking parents have similar dietary patterns. It has been reported that passive smoking by teenagers can both influence their blood lipid levels, potentially increasing their risk of premature cardiovascular disease, and increase their risk of lung cancer in later life. 26 Smokers have also been shown to have increased requirements for a number of micronutrients, particularly vitamin C,27 and it is possible that non-smoking teenagers in smoking households may have a similar increased requirement. The poorer diets chosen by smoking parents are therefore likely to exacerbate the damage caused to these passive smokers. The diets that these teenagers are exposed to as adolescents may also influence the dietary habits that they themselves take into adulthood. It has been reported elsewhere that food preferences appear to be consolidated during childhood, and that although young people's behaviour changes over time the relative ranking of individuals in terms of healthy food choices remains similar. 28 Children who have grown up with smoking parents may therefore have been initiated into health-compromising behaviours that they will maintain relative to their peers from non-smoking environments. Since it has been suggested that diets lower in wholegrain cereals, fruits, vegetables, and polyunsaturated fat spreads may offer less protection against chronic disease among the population as a whole,29 it can be suggested that the teenagers of smoking parents are doubly disadvantaged by their exposure to tobacco smoke and poor dietary habits.
